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Scope and Access

The NCBI Books database, also known as Bookshelf, is a searchable collection of online biomedical text-
books and other literature. In addition to some classic biology and medical textbooks and monographs, it
also includes books and reports/documents produced by the National Library of Medicine (NLM) and the 1
National Center for Biotechnology Information (NCBI). Currently, the Books database contains over several L

hundred titles. Contents of the Books database are directly accessible from the Books homepage at: '
www.ncbi.nlm.nih.gov/books/. Details on how to use the Books database are provided in the Bookshelf

help document: & NCBI  Resources (%) How To (¥
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Browsing and Filtering Available Titles Using the Browse Titles Link
The complete list of available [growse Titles
titles is available throth the Select a category or enter filter term below.

“Browse Titles” page linked |Filter tem: in [ Title or Contributor v B

from the Books homepage.

. i Display Settings: [~ Serted by Pub Date (Reverse) Send to: [v] Save link:
Here, titles can be narrowed | Sublects
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Annual Reviews Collection [Internet].

Book. Cell B|o|ogy from all Versions/Editions 4. Bethesda (MD): National Center for Biotechnology Information (US); 2002 Nov.
L = ~ Book | Cell Biology, Biochemistry
pub“shers_ Current titles in Bookshelf
Include previcus versions/editions
BN lMolecular Biology of the Cell. 4th edition.
5 Alberts B, Johnson A, Lewis J, et al.
. New York: Garland Science; 2002.
Brows|ng and Book | Malecular Biology, Cell Biology
Searching the Content of a Title
It is often more productive to browse and/or search  [Bookshelf  [Books 1+ | |
the contents in a title-specific manner. Clicking a Browse Tillss  Limits _ Advanced

icon or its text title located in the M page (7] By agreement with the publisher. this book is accessible by the search feature, but cannot be browsed
opens the main page for that entry (shown below |

left). For books with copyright restrictions, a note is . ... .| Molecular Biology of the Cell, 4th edition

placed at the top (E) to indicate that its content can- Bruce Albarts, Alsxander Johnson, Julian Lews, Martin Raff, Ksith Robsrts, and
not be browsed chapter by chapter. Sections for Peter Walter _

such entries are not linked within the book (F). O e O oras

Searching with terms of interest is the only way to

Copyright and Permissions

access the content from such books (G). :
Search this book
BLAST Help BLAST® Help Excerpt
NCBI Help Manual Bethesda (MD): Mational Center for Biotechnology Information Molecular Biology of the Cell is the classic in-depth text reference in cell biology. By extracting fundamental
NLElhelp Manua (US). 2008-. concepts and meaning from this enormous and ever-growing field, the authors tell the story of cell biology, and
Copyright and Permissions create a coherent framework through which non-expert readers may approach the subject. Written in clear and
@ concise language. and illustrated with original drawings, the book is enjoyable to read, and provides a sense of

Search this book the excitement of modern biology. Molecular Biology of the Cell not only sets forth the current understanding of
cell biology {updated as of Fall 2001). but also explores the intriguing implications and possibilities of that which
remains unknown.

Nafional Center

Biotachnology Information

U.5. National Library of Madicine

Contents
This manual documents the BLAST (Basic Local Alignment Search Tool} command line applicati Expand All
developed at the Mational Center for Biotechnology Information (NCEI).
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Searching for Contents Specific to a Subject Within a Book Title
p— Contents specific to a subject within a
Bookshelf Books v |/mutl AND mboc4[book] CA| I book title can be searched by entering
Browse Titles Save search Limits  Advanced relevant terms in the search box as

shown by the example (A or B). Click-
ing on a section (C) opens its full dis-
IMolecular Biology of the Cell. 4th edition. play.
Alberts B, Johnson A, Lewis J, et al.
MNew York: Garland Science; 2002.
i+ Top results in this booki  Table of Contents g

DNA Replication Mechanisms. 2= N ) o

. \ ew York: Garland Science; 2002
The Molecular Basis of Cancer-Cell Behavior ISBN-10: 0-8153-3218-1 1SBN-10: 0-8153-4072-9

Display Settings: + Summary Send to: =

- .. Molecular Biology of the Cell, 4th edition

Bruce Alberts. Alexander Jehnsen, Julian Lewis, Martin Raff. Keith Reberts, and Peter Walter.
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mutL Search this book

Books Record Display

The full display of books (D) links key terms to

their definition, which is viewable upon mouseover (E). Scrolling to a subsection can be done using the anchor links in

the “In this page” section of the right hand column (F) or the popup menu under the “Go to” link (G).

The example below is for the marked subsection (H). e
Repli Go to other sections in this page

D | Repair

"X Strand-directed Mismatch Repair System Removes Replication Errors That Go'to —@—' Liigﬁﬁtﬁfﬂi““m Forkls

Escape from the Replication Machine The High Fidelity of DNA

As stated previously, bacteria such as £. coli are capable of dividing once every 30 minutes, making it| views Replication Requires Several

easy to screen large populations to find a rare mutant cell that is altered in a specific process. One inffCits this Pags @ R M ES R

class of mutants contains alterations in so-called mutator genes, which greatly increase the rate of sp|Disable Glassary Links g?'ya':?g‘“ pr”cj}lm” in the
mutation }-uhen they are inactivgted_ Mot surprisingly, one such mutant makes a defect_ive furm_ufthe 3 E{Tli}ent E?rcoiogmr;c‘:ﬁn
proofreading exonuclease that is a part of the DMNA polymerase enzyme (see Figures 5-9 and 5-10). W

activity is defective, the DNA polymerase no longer proofreads effectively, and many replication errors
otherwise have been removed accumulate in the DNA.

In this Page

Base-Pairing Underlies DMNA Replication and DNA A Special Nucleatide-
Polymerizing Enzyme
Synthesizes Short RNA
: . i . The High Fidelity of DNA Replication Requires Sey| Primer Molecules on the
The study of other E. coli mutants exhibiting abnormally high mutation rates has uncovered another pr{Proofieading Mechanisms Lagging Strand

system that removes replication errors made by the polymerase that have been missed by the proofredony bua Replication in the 57103 Direction Alla S B
exonuclease. This strand-directed mismatch repair system detects the potential for distortion in thg Eror Cerrsction UEthe DMA Double ﬁehxiﬁ
helix that results from the misfit between noncomplementary base pairs. But if the proofreading syster|A Seecil Nucleatide-Polymerizing Enzyme Synthf £ o 4o Replication Fork

. . R . . RMA Primer Molecules on the Lagging Strand
recognized a mismatch in newly replicated DMNA and randomly corrected one of the two mismatched i i
Special Proteins Help to Open Up the DNA Doublg

The DNA Replication Fork |s Asymmetrical

A Moving DNA Polymerase

nucleotides, it would mistakingly “correct” the original template strand to match the errar exactly half t{&ont of the Replication Fork Molecule Stays Connected to
thereby failing to lower the overall errar rate. To be effective, such a proofreading system must be able | A poing DA Polymerase Molecule Stays Cannd (18 DIV BY @ Sliding Ring
distinguish and remove the mismatched nuclectide only on the newly synthesized strand. where the rgDNA by 2 Sliding Ring The Proteins at a Replication
error occurred. The Proteins at a Replication Fork Cooperate to Ff FOrK CU_UPEFETE to Form a

Replication Machine Replication Machine /
...... . . L . A Strand-directed Mismatch Repair System Remo| A Strand-directed Mismat\ H
In eucaryotes, the mechanism for distinguishing the synthesized strand from the parental templ{Rreplication Errors That Escape from the Replicati Repair System Removes

at the site of a mismatch does not depend on DNA methylation. Indeed, some eucaryotes—including {pua Topsisomerases Prevent DNA Tangling Durin] Replication Errors That
and Drosophila—do not methylate any of their DNA. Nwly synthesized DNA strands are known to be|ona Replication Is Similar in Sucaryotes and Bac EqscahPe from the Replication
preferentially nicked, and biochemical experiments revgal that such nicks (also called single-strand brlsummary achine

provide the signal that directs the mismatch proofreadig system to the appropriate strand in a eucary DNAopos omerasesliterent

DMA Tangling During

(Figure 5-23). Recent Activity Replication
Figure 52 I DNA Replication Is Similar in
DNA methylation Eucaryotes and Bacteria
A model for strand-theegted mism| A ddition of 2 methyl group to DNA . Extensive methylation of the cytosine base Summary
proteins shown are preseMi0 bot| in CG sequences is used in vertebrates to keep genes in an mactive state.
binds specifically to a mismat

DESE T WIS T s

ound, (more...) e

"

nearby DMA for a nick. Once a nickY

/
error in newly BINDING OF MISMATCH
made strand PROOFREADING PROTEINS

/ DNA SCANNING DETECTS
INMutS  Mutl | NICK IN NEW DNA STRAND

To facilitate reading, tables and figures are linked instead
being shown within the full display. Clicking a link, such as
the one for Figure 5.23 (I), brings out the full figure along
with its legend in a popup window shown to the right. —_—

STRAND REMOVAL

1REPAIR DNA SYNTHESIS

(A)

Figure 5-23 A model for strand-directed mismatch repair in eucaryotes
(A) The two proteins shown are present in both bacteria and eucaryotic cells: MutS binds
specifically to a mismatched base pair. while MutL scans the nearby DNA for a nick.
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NCBI Help Manuals from the Books Database

A comprehensive set of help documents on NCBI resources is available through the Books database. The content is
organized under a single master entry, which can be located using the “Browse Titles” page by filtering available titles

Browse Titles with “NCBI help manu-
Select a category or enter filter term below. al’ (A) CIiCking the
Filter term: nchi help manual @ in | Title or Contributor v m title of that master en-
try (B) displays a list of
Subjects Display Settings: [ Sorted by Pub Date (Reverse) Send to: ] Save link: individual help manu-
All Subjects als, each links to a
Computqtional .BiD|DQ¥".(1:J 1 Titles for "ncbi help manual” resource-speciﬁc he|p
Information Science (1) Vore = | NCBI Help Manual [Internet] document.
1. ® Mational Center for Biotechnology Information (US).
Types lg==| Be Entrez Programming Utilities Help Next>
All Ty pes Cq | | entrez Programming - ) _
Collection (1) Utilities Help Bethesda (MD): National Center for Biotechnology Information (US); 2010-
NCBI Help Manual Copyright and Permissions
Publishers Search this book
All Publishers @
Mational Center for Biotec hnology Information (US) (1) B Hationc] Tk’ )
NCEI Help Manual \j/ 3. Nosangitirary of Medine
NCEI Help Intrgfiuction to the E-utilities
Manual National Center for Biotechnology Information (US . vqu-ulilines Introduction

Bethesda (MD): National Center for Biotechnolg

@ Copyright and Permissions

Maotianal Center

* Please see the Release Notes for details and changes.

The Entrez Programmmg Utihiies (E-utilities) are a set of eight server-side programs that provide a stable mterface mto

the Entrez query and database system at the National Center for Biotechnology Information (NCBI). The E-utilities use
Searcifthis serieq a fixed URL syntax that translates a standard set of input parameters into the values necessary for various NCBI

e software components to search for and retrieve the requested data. The E-utilities are therefore the structured interface to
diatachnology Infarmation the Entrez system. which currently includes 38 databases covering a variety of biomedical data. including nucleotide

U.5. National Library of Medicine and protein sequences. gene records. three-dimensional molecular structures, and the biomedical literature.

Contents
ts for resources at the I Expand All

E-utilities Quick Start

The MCBI Help Manual is a collection of help docu
Information.

Contents Created: December 12, 2008; Last Update: August 9, 2013.
BioProject Help A General Introduction to the E-utilities
BLAST Hel Sample Applications of the E-utilities
Bookshelf Help Created: April 24, 2000; Last Update: January 26. 2010

The E-utilities In-Depth: Parameters. Syntax and More
Created: May 20, 2000: Last Update: January 23, 2015,

The E-utility Web Service (SOAP)

Entrez Help

Entrez Sequences Help

Epigenomics Help Created: January 21, 2010: Last Update: January 23,2015
GaP FAQ Archive Entrez Direct: E-utilities on the UNIX Command Line
The GenBank Submissions Handbook Created: April 23, 2013: Last Update: Tuly 5. 2016. I
Gene Help Entrez Programming Utilities Help [Internet] <Prev r~
LinkOut Hel » Show details ||
My NCBI Help Contente : @ -
MNCBI Large Data Download Best Practices Views
MNIH Manuscript Submission Help Seachuhisbook PubReader
NLM Catalog Help . —_ . ; -
Brotein Clustere Hel Entrez Direct: E-utilities on the UNIX Command Line | 7™ /="
rrotein Liusters Aelp . .
Cite this Page
PubMed Help Jonathan Kans, PhD®.
PubMed Central Help NCEl PDF version of this page (1016K)
RefS q H |9 kans@nebi.nim. nih.gov
SEIF' eFﬁQeﬁrchi\-e Eorresponding auther. @
SEQUEHCE Read Archive (SRA) Handbook Created: April 23, 2013; Last Update: July 5, 2015, In this Page -
SRA Apgli.catmn Motes Getting Started Getting Started
SRA Knowledge Base Searching and Filtering

Taxonomy Help Introduction

Web Link Help Structured Data

Entrez Direct (EDirect) is an advanced method for accessing the NCBI's set of Sequence Records
CI|Ck|ng the t|t|e Of an entry, SUCh as Entl’eZ sequence, structure, gene. vanation, expression. etc.) from a UNIX terminal w Advanced TDpiES

command-line arguments. Individual operations are combined to build multi-ste]

Prog ramming Utllltles Hel p (C)’ Open§ the formatting normally complete the process. Automnation
docurn,e,nt Wlth Se_Ctlon he?dlngs (D) Ilnklng EDirect also provides an argument-driven function that simplifies the extraction EXﬂmp| =]

to additional details. The rlght'hand column other results that are returned in structured XML format. This can eliminate the
prOVideS links to alternative dISplay formats | answerad hoc questions. Queries can move seamlessly between EDirect comum)|
(E) an d su bsect | on t|t|eS (F) fO rn aVi' perform actions that cannot be accomplished entwely withm Entrez.

gating among different sub-sections. Installation

Appendices
Release MNotes

For More Information

EDuwrect will run on UNIX and Macmtosh computers that have the Perl language wstalled. and under the Cyvgwin

UNIX-emulation environment on Windows PCs.
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